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INTRODUCTION
According to the World Health Organization
(WHO)1, overweight and obesity are described as
an excessive or unnatural accumulation of fat that
affects health. The fundamental cause is an
imbalance between consumed and spent calories,
generally the result of inappropriate eating patterns,
with ingestion of highly energetic food rich in fat
and physical inactivity, known as sedentary. In 2011
there were more than 40 million overweight children
younger than five years in the world.
Knowing that those indexes are rising and
that the gain of weight is associated with mortality
and morbidity risk, and consequently, the
reduction of life expectation, it is the causal factor
for the higher costs in health care during the life
of these individuals2.
Abstract
This study aimed to verify the prevalence of overweight, obesity and physical activity level according
to the sex of children and adolescents from public schools city of Nantes, São Paulo, Brazil. The
sample consisted of 170 children and 232 adolescents with a mean age of 8.04±1.31 and
13.2±1.83 years, respectively, of both sex and frequenters of two schools. Anthropometric
measurements were collected: body mass index by age (BMI/age) and abdominal circumference.
The BMI/age was classified according to the Sistema de Vigilância Alimentar e Nutricional (SISVAN)
(2007) and a modified, adapted and suggested questionnaire by Silva (2009) was used to analyze
the physical activity level. An unpaired t test was used and p-values < 0.05 were considered
significant. The prevalence of 30.59% of the overweight or obese individuals, most of them
adolescents, was verified. A higher media was also found with a significant value difference of the
abdominal circumference in the females sex in the children group. It was observed that 62.68% of
the sample was inactive or inadequately active and that most were female. Those facts demonstrate
the sizable risk that these individuals may present for cardiovascular and musculoskeletal
complications throughout life. The importance of the early educational and nutritional programs in
schools should be emphasized with the prevention and treatment of overweight and low physical
activity level individuals.
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Among the health problems that these
individuals can present are cardio-metabolic as
dyslipidemia, insulin resistance (type 2 diabetes)
and high blood pressure3, besides other problems
as depression4, compromised quality of life5 and
low self-esteem6.
Worldwide searches verified that excessive
weight (overweight and obesity) has increased
globally with alarming rates. In Taiwan, China the
prevalence of overweight during childhood almost
doubled between 1986 (13%) and 2009 (27.7%)7.
Also, a study conducted in the United States
revealed that 31.8% of the children between 2
and 19 were overweight or obese8. In New
Zealand, a study evaluating 9107 adolescents’
students verified that 31.7% of the students
presented overweight or obesity and 2.5% severe
obesity9.
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In Brazil, the prevalence in young people
has increased in the last decades in all regions
and social classes. Information about the
nutritional status of the Brazilian children show
the prevalence of excess weight in children from
5 to 9 years in the North and Northeast region of
the country ranged from 25% to 30% and in
Southeast, South and Midwest regions, from 32%
to 40%. But in the population from 10 to 19 years,
the increases were more intense: from 3.7% to
21.7% for boys, and from 7.5% to 19.4% for
girls between the periods of 1974-1975 to
2008-200910.
Convincing information has been reported
showing that the practice of physical activity
during childhood could be related to a reduced
risk of developing overweight and obesity, being
an extremely important health element, because
it has positive effects beyond well-being,
addressing cardiovascular and musculoskeletal
health11.
Behavioral factors are already known to be
acquired during childhood and adolescence and
persist for life, and as such, owing to the constant
increase of these individuals with excess of weight
and the emergence of precociously chronic
degenerative diseases, research that evaluates
the excess of weight and the physical activity level
of these individuals has become essential to
enable creating prevention strategies,
intervention and better habits for better quality
of life in the short and long-term12,13.
Other studies that cover this topic were
predominantly conducted with the population from
major centers. However, this study had
emphasizes to determinate the existence of
overweight and obesity previously described, but
in a small metropolitan region. Thus, the aim of
this study was to verify the prevalence of
overweight, obesity and the physical activity level
according to the sex of the children and
adolescents from public schools city of Nantes,
São Paulo, Brazil.
METHODS
This was a transversal study approved by
the Ethics Committee of the Universidade do
Oeste Paulista in Presidente Prudente, São Paulo
state, under the protocol number 1203/12. This
study was conducted in both schools of Nantes,
São Paulo state, both in the public school system,
after authorization by the municipal educational
department of the city.
The sample was composed of 402
students aged between 6 and 17, and from both
sexes, and were divided into two groups: the
children group (CGr) with 170 individuals, aged
between 6 and 11 years and the adolescents
group (AGr) with 232 individuals aged between
12 and 17 years. The inclusion criteria included
individuals to be current ly enrol led and
attending one of the two selected schools and
authorizat ion from the parent or person
responsible for the individuals to participate in
the study by signing an informed consent form.
Individuals who presented neurological and
metabolic diagnostic were excluded from the
study. Evaluations were conducted during school
hours (morning and afternoon in the schools
during the period from September 2012 to
February 2013. To ver i fy anthropometr ic
measurements: body mass index by age (BMI/
age) and abdominal circumference (AC), were
taken based on the methodology stated by
Moser et al. (2011)14.
First, information as to the sex, age, weight
and height of the students was collected. Weight
measurement was made with Plena® digital scale
(Minneapolis, MN, USA) with maximum capacity of
160 kg and increments of 100 grams. The
individual was positioned standing on the center
of the platform, barefooted and with arms free
alongside the body. Clothing worn by the students
consisted of a school uniform (shorts and T-shirt).
The height assessment, in meters (m), was
made with a tape measure fixed onto a flat wall,
with increments of 0.1m. The individual was
positioned in orthostatism, on barefoot, with a
occipital region, scapular waist, pelvic and the
posterior region of the heel in contact with the
wall, while the head remained on a Frankfurt
horizontal plane.
AC was measured in centimeters (cm) with
a cloth measuring tape with increments of 0.1cm,
placed on the umbilicus scar and at the same time
to the ground, while the individual was kept in
orthostatism, with the feet together, relaxed
stomach and with the arms free alongside
the body.
To establish a nutritional diagnosis, the
classification of BMI/age according to the Sistema
de Vigilância Alimentar e Nutricional (SISVAN)15,
was used, which has been used in the Brazilian
population and adapted to WHO cutoff points by
the analyses of the growth curves, in which the
classifications are the following: percentile < 0.1
corresponds to extremely underweight; percentile
≥ 0.1 to < 3 = underweight; percentile ≥ 3 to ≤ 85
= healthy weight; percentile > 85 to  97 = over-
weight; percentile > 97 to ≤ 99.9 = obesity and
percentile > 99.9 = severe obesity.
A modified and adapted questionnaire
suggested by Silva (2009)16 was used, formulated
from the most used questionnaires to verify
physical activity17-19. To analyze the physical activity
level, this questionnaire approaches the ways of
displacement and the physical activities realized
in and out the school, and sedentary time, which
includes the time of watching television, playing
on the computer or video-games and speaking
on the phone.
After the students answer the questionnai-
re with an interview from the study, they were
classified according to the frequency and intensity
of the exercises realized: inactive (students who
did not realize any physical activity); inadequately
active (students who realized physical activity on
a frequency of twice or less, or with an inferior
duration of one hour per week); active (students
who realized physical activities three times or
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more per week and with a superior duration of
one hour).
Each item collected in this study (weight,
height, AC, physical activity level questionnaire)
was made by the same interviewer in all of the
evaluated students.
Statistical analyses were elaborated by an
electronic database (Excel®) and the data were
expressed in absolute and relative numbers. To
verify the differences between the sexes of the
groups, unpaired t test was used, p-values < 0.05
were considered significant.
RESULTS
From the 402 students in the current study,
210 (52.2%) were girls and 192 (47.8%) were
boys. The total mean in the chronological age of
the evaluated individuals in CGr was 8.40±1.31
years and in AGr was 13.2±1.83 years, and in the
AGr, there was a significant difference between
sex in relation to chronological age (p=0.0168)
and the stature of the individuals (p=0.001). The
values referring to mean AC in CGr was 66.0±7.66
cm and in AGr was 72.4±9.00 cm, but in CGr there
was a significant difference between sex
(p=0.0078) (Table 1).
In relation to the diagnosis of BMI/age
according SISVAN, 123 (30.59%) of the total
evaluated sample had weight above the
appropriate limit for the age, in other words,
obtained an overweight, obesity or severe obesity
classification. From these 30.59% of the
individuals with weight excess, 52 (12.93%) are
from CGr and 71 (17.66%) were from AGr. The
values corresponding to each classification of BMI/
Table 1: Characteristics of the children and adolescents with values expressed in means
Chronological age Weight Stature BMI/age AC
(years) (Kg) (m) (kg/m²) (cm)
Female 8.49 ± 1.25 33.0 ± 9.27 1.37 ± 0.11 17.2 ± 2.80 67.6 ± 8.62
CGr Male 8.30 ± 1.36 31.1 ± 6.99 1.35 ± 0.09 16.9 ± 6.70 64.4 ± 6.70
Total 8.40 ± 1.31 32.1 ± 8.13 1.36 ± 0.10 17.1 ± 4.75 66.0 ± 7.66
p 0.3252 0.1374 0.1639 0.5281 0.0078*
Female 12.9 ± 1.83 50.4 ± 11.9 1.56 ± 0.08 20.6 ± 4.00 72.3 ± 9.46
AGr Male 13.5 ± 1.82 53.0 ± 12.5 1.63 ± 0.11 19.9 ± 3.09 72.4 ± 8.53
Total 13.2 ± 1.83 51.7 ± 12.2 1.60 ± 0.10 20.3 ± 3.55 72.4 ± 9.00
p 0.0168* 0.0854 0.001* 0.1693 0.9679
CGr = Children Group; AGr = Adolescent Group; BMI = Body Mass Index; AC = Abdominal Circumference;
* significative difference to p < 0,05.
age in relation to sex in CGr and AGr are shown
in Table 2. There was a significant difference only
in CGr in relation to sex in the obesity classification
(p=0.0137).
Table 2: Prevalence of the evaluated groups in relation to the classification of BMI/age according to
the SISVAN
Underweight Healthy Weight Overweight Obesity Severe Obesity
Female 2 (2.25%) 62 (69.66%) 19 (21.35%) 5 (5.62%) 1 (1.12%)
CGr Male  4 (4.94%) 50 (61.73%) 12 (14.81%) 11 (13.58%) 4 (4.94%)
p 0.6981 0.1658 0.1389 0.0137* 0.5903
Female 4 (3.31)% 72 (59.5%) 33 (27.27%) 11 (9.09%) 1 (0.83%)
AGr Male 2 (1.8%) 83 (74.77%) 19 (17.12%) 6 (5.41%) 1 (0.9%)
p 0.1937 0.6525 0.8277 0.2811 -
CGr = Children Group; AGr = Adolescents Group; *significant difference to p < 0,05.
On the assessment of physical activity, 133
(78.24%) of the individuals in CGr and 118
(50.86%) in AGr were verified to be inactive or
inadequately active, in other words, 251 (62.44%)
of the total sample did not realize physical activity
accordingly. It was observed that females showed
physical activity in lower proportion than males
for both groups (Table 3).
Table 3: Distribution of the individuals according to the adapted and modified physical activity level
questionnaire by Silva (2009)
Inactives Inadequately Actives Actives
CGr Female 16 (17.98%) 59 (66.29%) 14 (15.73%)
Male 12 (14.81%) 46 (56.79%) 23 (28.4%)
AGr Female 32 (26.45%) 44 (36.36%) 45 (37.19%)
Male 5 (4.5%) 37 (33.34%) 69 (62.16%)
CGr = Children Group; AGr = Adolescents Group.
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DISCUSSION
This study observed an expressive value
(30.59%) of the evaluated individuals that
presented weight above that appropriate for age,
most of these individuals were from group AGr, but
only the obesity classification by SISVAN15  for CGr
in relation to sex obtained a significant difference.
A higher mean and a significant difference in the
value of AC for females in relation to males for CGr
were found and there was a significant difference
in the chronological age and stature for AGr. In
relation to the physical activity, more than half of
the sample, 251 students (62.44%), were observed
to be inactive or inadequately activity and that most
of these individuals were from the female sex in
both groups.
Chen et al.20, evaluating the relation
between the perinatal factors and social
demographic, familiar environment, behavior, with
the risk of obesity and overweight in individuals
from 9 to 14 years in Taiwan, verified that 49.8%
of its sample presented weight excess (32.3%
overweight and 17.5% obesity), as these values
were superior to those found in our study in which
123 individuals (30.59%) of the sample presented
overweight, obesity or severe obesity.
It is possible to observe the percentage
differences in relation to the excess of weight
(overweight or obesity) comparing female and
male sex in our study. In relation to the
classification of overweight, the female sex was
verified to present a higher number with
overweight than male sex, in the CGr (21.35%
girls and 14.81% boys) as much as the AGr
(27.27% girls and 17.12% boys).
The classification of obesity in CGr (5.62%
girls and 13.58% boys) the highest percentage
values are in relation to boys, yet in the AGr in
relation to the girls (9.09% girls and 5.41% boys).
On the severe obesity both groups (CGr: 1.12%
girls and 4.94% boys; AGr: 0.83% girls and 0,9%
boys) the highest percentage values were for the
boys.
The research of Bac et al.21 had the objective
to analyze the index of overweight and obesity
in boys and girls, from 6 to 13 years, that live in
rural and urban environment and found the
overweight level for girls in rural areas was
16.49% and in the urban areas 16.9%, but boys
from rural areas had the value 28.14% and from
urban areas 27.31%. In relation to obesity, the
authors verified the reverse: 4.12% of obese girls
were from rural areas and 3.44% from urban,
while 3.52% of the boys were from rural areas
and 7.78% from urban areas.
The findings of Bac et al.21 differs from this
search in two ways.The first is that those authors
analyzed the excess weight in relation to the area
in which the children lived (rural and urban) and
the other is that the boys represented the highest
proportion of overweight and obesity.
Although social economics variables were
not analyzed in this study and the two evaluated
schools were public in a small town in the
countryside of São Paulo state, the children and
adolescents showed the elevated level of
overweight and obesity. Studies suggest that the
families of the children and adolescents that
attend private schools are the ones who belong
to the social economic group with the higher
purchasing power and in these groups, the
studies have found a prevalence in overweight
and obesity when comparated to the group with
lower purchasing power22-24.
Moser et al.14 evaluated the frequency of
high blood pressure in boys and girls from 10 to
16 years of age and analyzed its association with
the excess of body weight and abdominal obesity.
Analyzing the measures of the AC in relation
to sex, it was revealed that abdominal obesity
was more frequent in girls (37.1%; n=148) than
in boys (28.8%; n=105), with significant difference
(p=0.0146), as this finding partly collaborates
with the findings of this study, in which in the CGr
girls presented a higher value of AC (67.6±8.62
cm) than boys (64.4±6.70 cm) with a significant
difference (p<0.0078), but in the AGr the values
are very similar and there was no difference
according to sex (female: 72.3±9.46 cm and male:
72.4±8.53 cm).
Studies have verified the increased
proportion of abdominal obesity in American25 and
British26 children and adolescents, while a growth
in frequency was also found, especially in the
female sex.
Klein-Platat et al.11, analyzing if physical
activity was related to AC in adolescents,
observed that 20.2% of the sample presented
overweight and there was no difference in relation
to sex.
However, verifying that boys presented a
higher AC than girls (67.6±9.1 and 65.7±8.9 cm
respectively, p<0.0001).This fact, as well as the
CGr to the AGr, directly differers from this study,
has previously been mentioned. In that same
study, AC was also observed to be negatively
associated to structured physical activity and
positively associated to sedentary in girls and
boys. Beyond reporting the high measurements
in AC are in indications of abdominal fat and
suggests that a structured physical activity could
have a beneficial effect on the cardiovascular and
metabolic risks in particular with the presence of
excess weight11. Besides this, Gonçalves et al.27
showed in your study that obese children
perceived themselves as less competency to
school, sport, low self-esteem, inadequate
acceptance of physical appearance and social.
The individuals evaluated in this study
showed a low level of physical activity, where
78.24% of the CGr and 50.86% of the AGr were
inactive or inadequately active (total of 62.44%
of the sample), which means that more than half
of the individuals evaluated did not exercise or
did not exercise enough. According to the analysis
by sex, we could see that there was a
predominance of girls inactive or inadequately
active in both groups (GrC= 75 and GrA= 76).
According to Hallal et al.28, who studied the
prevalence of sedentary and associated factors
between 4452 children with ages from 10 to 12
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years old in Pelotas (Rio Grande do Sul state),
they verified that the prevalence of sedentary was
58.2%, being positively associated to female sex,
social economic level, having an inactive mother
and daily hours of television watching and
negatively associated with the daily time playing
videogames.
The authors also affirm the importance to
realize strategies to fight sedentary in
adolescents, due to the high prevalence and for
being associated to adult physical inactivity.
Additionally, Baruki et al.29 verified in his studies
that eutrophic chindren are more active, as they
practice more intense exercises and dedicate less
time watching television and playing videogames
than overweight children.
Shokrvash et al.30 described that evaluated
adolescents did not show appropriated time to
physical activity. However, there was a significant
difference related to physical activity between
sex, where girls presented higher risk of low level
of physical activity. This result was also observed
in this study, where there were a higher number
of girls who were inactive or inadequately active
compared to boys.
A limitating factor of this study can be the
cross-sectional design of the study, despite
feedback to those responsible in the participating
schools. Even so, Mascarenhas et al.31 emphasized
in your study the importance of defining references
for each region and constantly updating them to
follow up the temporal trends of BMI.
In conclusion, higher levels of AC was found
in girls in the CGr and results similar between
sex in AGr that show an elevated health risk to
those people exposed. Additionally, there was a
high prevalence of overweight and obesity in both
sex, in the children and adolescents measured.
According to sex, there was a higher rate of:
overweight in female in the CGr and AGr; obesity
in male in the CGr and female in AGr, and severe
obesity in boys between both groups. Related
to the level of physical activity, a major part of
the sample was verif ied to be inactive or
inadequately active with predominance of the
female sex.
Those facts show the high risk of
cardiovascular and musculoskeletal complication
that those individual can present during life.  The
importance of realization of an early educational
program and nutritional at school has to be
emphasized to prevent and treat those
individuals overweight and with low levels of
physical activity.
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